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[57] ABSTRACT 

A multiplex type transmitting apparatus is arranged to have 
a plurality of slow signal receive/transmit sections for 
accommodating a counterpart for a SONET system or an 
SDH system, a multiplex separation converting section, and 
a receive/transmit section for a SONET system or SDH 
system fast signal. The slow or fast signal receive/transmit 
section includes a receive processing unit on a receive side 
for receiving the SS bits of the SONET/SDH system signal 
received from a transmission path, an internal SS bits setting 
unit for setting the SS bits of the received signal to internal 
SS bits if the SS bits of the received signal are "10" or "00", 
a transmit processing unit on the receive side for transmit- 
ting a signal to the multiplex separation converting section 
as keeping the SS bits as "11" when an AIS-P is transferred, 
and a transmit processing unit on a transmit side for trans- 
mitting the signal from the multiplex separation converting 
section onto the transmission path as keeping the SS bits 
identical with the internal SS bits. 
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MULTIPLEX TYPE TRANSMITTING 
APPARATUS 

BACKGROUND OF THE INVENTION 

The present invention relates to a multiplex type trans- 
mitting apparatus which is arranged to hold various kinds of 
transmission synchronous systems of an SDH (Synchronous 
Digital Hierarchy) and a SONET (Synchronous Optical 
Network). 

The conventional synchronous digital transmitting sys- 
tems include a SONET synchronous transmitting system 
defined on the ANSI T1.105 and an SDH synchronous 
transmitting system defined on the ITU-TG.707 (1995). 

For both of these transmitting systems, a concept of a 
layer such as a path, a line (M-section), or a section 
(R -section) and a way of use of an overhead are commonly 
set to these two transmitting systems. 

FIG. 1 is a table showing a comparison of a way of use 
of each overhead of two kinds of synchronous digital 
transmitting systems. In the promotion of the overhead in 
each of the synchronous digital transmitting systems, the 
differences between the SONET transmitting system and the 
SDH one is only the following four points. First, the former 
system uses a CI byte of a section overhead for specifying 
an OC-1 multiplex number of an OC-M signal, while the 
latter system uses the CI byte of the section overhead for 
specifying an STM-1 multiplex number of an STM-M 
signal. The second different point is the way of use of the JO 
byte of the section overhead. The third different point is the 
way of use of the SI byte of the line overhead. The fourth 
different point is the way of use of SS bits which correspond 
to fifth and sixth bits of an HI byte of a pointer. 

The SDH transmitting system gives the CI byte a multi- 
plex number expressed at an STM-1 basis, while the SONET 
transmitting system gives the CI byte a multiplex number 
expressed at an OC-1 basis. It means that both of the 
transmitting systems have respective transmission values. 
However, the SONET transmitting system is regulated to 
ignore the received CI byte, while the SDH transmitting 
system has no regulation about the received CI byte. 

The JO byte is used as a section trace (R-section trace). 
The SDH transmitting system has a regulation about the way 
of use of the JO byte defined in the ITU-T G.707, while the 
SONET transmitting system has no regulation thereabout. 

The low-order four bits of the SI byte is used for a 
Synchronization Status Message indicating a network syn- 
chronous state. The code values of the four bits are respec- 
tive in both of the transmitting systems. 

In turn, the description will be oriented to the SS bits of 
a pointer. The pointers positioned at the HI and the H2 bytes 
of the overhead are used each for indicating a head phase of 
a path. As shown in FIG. 2 which indicates the structure of 
a pointer portion of the overhead, both of the transmitting 
systems have respective ways of use for the SS bits of the HI 
byte (fifth and sixth bits of the HI byte). Concretely, the 
SDH system is defined so that the SS bits indicate an AU 
type and are defined as "10", while the SONET system is 
undefined. In the SONET system, the undefined bit is "0", so 
that the SS bits are made to be "00". 

The SONET transmitting system is arranged to ignore the 
SS bits in interpreting the pointer value, while the SDH 
transmitting system is arranged to contain the SS bits in the 
condition of interpreting the pointer value as described in the 
ITU-T G.783 ANNEX C(1996). 

Herein, consider that a certain multiplex type transmitting 
apparatus is connected to the SDH system transmission path 
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and the SONET system transmission path. For example, the 
fast transmission path employs the SONET system, while 
the slow transmission path employs the SDH system. At this 
time, the disadvantageous factor impacted on a main signal 

5 is only the difference of the SS bits among the foregoing four 
differences. Later, this factor will be discussed concretely. 
The slow transmission path is a signal transmission path in 
low bit rate of data before the multiplexing, and while the 
fast transmission path is a signal transmission path in high 

10 bit rate of data after the multiplexing. Hereinafter, the signal 
in low bit rate and the signal in high bit rate are called "slow 
signal" and "fast signal", respectively. 

Assume that the SONET system multiplexing apparatus 
provided with a pointer processing section receives the SDH 

15 system SS bits ("10"). In this case, the SS bits are ignored, 
so that the SS bits give no impact on the main signal. On the 
other hand, assume that the SDH system multiplexing appa- 
ratus provided with the pointer processing section contain- 
ing the SS bits as the interpreting condition of the pointer 

20 value receives the SONET system SS bits ("00"). In this 
case, even if the received data is normal, the pointer pro- 
cessing section operates to detect a lost of pointer (AU-LOP) 
resulting from a mismatch of the SS bits. If an AU 
(Administrative Unit) detects an AU-LOP, an alarm signal 

25 (AU-AIS) is inserted into the AU. As a result, the received 
data disappears. Herein, the insertion of the AU-AIS means 
that the AU pointer and all the bits of a higher-order virtual 
container are made "l's". 
On the other hand, the differences of the JO (CI) byte and 

30 the SI byte do not have any impact on the main signal, such 
as disappearance of the received data. 

As set forth above, the SONET system has a different way 
of use of the JO (CI) byte, the SI byte, and the SS bits (fifth 
and sixth bits of the HI byte) of the HI byte of the pointer 

35 from the SDH system. If, therefore, any one of the SONET 
and the SDH transmitting systems is connected as a coun- 
terpart of the slow signal transmission path or the fast signal 
transmission path, each time the counterpart is connected, it 
has been necessary to at least select the SS bits of the 

40 SONET system or those of the SDH system to be transmitted 
by setting the SONET system signal or the SDH system 
signal from an operation system or a local craft interface. Or, 
in some cases, it has been necessary to select the JO (CI) 
byte and the SI byte of the SONET system or those bytes of 

45 the SDH system in addition to the above-mentioned selec- 
tion of the SS bits together. 

In a case that the multiplex type transmitting apparatuses 
connected over a border of an international network have 
difficulty in determining that the counterpart of the slow 

50 signal transmission path or the fast signal transmission path 
is the SONET transmission system or the SDH transmission 
system, the transmission of the proper SS bits is disallowed 
to be assured. In some cases, the counterpart of the SDH 
system may induce the disappearance of data resulting from 

55 the mismatch of the received SS bits as mentioned above. 

SUMMARY OF THE INVENTION 
The present invention is invented in consideration of the 
aforementioned problems, and it is an object of the present 
60 invention to provide a multiplex type transmitting apparatus 
to be connected to any one of the SONET transmission 
system and the SDH transmission system counterparts for 
the slow transmission path or the fast transmission path 
without having to set the SONET system or the SDH system 
65 through the operation system or the local craft interface. 
According to an aspect of the present invention, a mul- 
tiplex type transmitting system includes a plurality of slow 
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signal receive/transmit sections for receiving and transmit- 
ting a SONET system signal or an SDH system signal, a 
multiplex separation converting section, and a fast signal 
receive/transmit section for receiving and transmitting a 
SONET system signal or an SDH system signal. Each of the S 
slow signal receive/transmit sections and the fast signal 
receive/transmit sections includes a receive processing unit 
on a receive side for receiving the SS bits (fifth and sixth bits 
of the HI byte) SONET system or the SDH system signal 
received from the transmission path, an internal SS bits 10 
setting unit for setting the received SS bits to internal SS bits 
if the received SS bits is "10" or "00" or holding the previous 
state of the internal SS bits in any other case, a transmit 
processing unit on the receive side for setting the SS bits to 
"11" if the AIS is transferred, or unprocessing the SS bits or 15 
setting the SS bits to the internal SS bits or any value in any 
other case and then transmitting the resulting signal to the 
multiplex separation converting section, and a transmit 
processing unit on the transmitting side for keeping the SS 
bits as it is or setting the SS bits to "11" when the AIS is 20 
transferred with the signal from the multiplex separation 
converting section, or setting the SS bits to the internal SS 
bits in any other case and then transmitting the resulting 
signal onto the transmission path. 

The multiplex type transmitting system according to the 25 
present invention is arranged as described above. Thus, 
though the SONET system has a different way of use of the 
SS bits of the HI byte from the SDH system, when the 
SONET system interface of the apparatus is received with 
the SDH system signal or vice versa, the interface enables to 30 
identify the SONET system signal or the SDH system signal 
without any indication given from the operation system or 
the local craft interface and to transmit the proper SS bits to 
the counterpart. 

Herein, the description will be oriented to the use of the 35 
multiplex type transmitting system closer to the border of 
the international network. FIG. 3 shows an overall appear- 
ance of (1) connecting the SDH system slow signal and (2) 
connecting the SDH fast signal to the multiplex type trans- 
mitting apparatus on the SONET system close to the border 40 
(frontier) between the SONET transmitting system as used 
in USA and the SDH transmitting system as used in Mexico, 
for example. 

For (1) the connection of the SDH system slow signal, an 45 
SDH system multiplex type transmitting apparatus 250 is 
connected as a counterpart of a slow signal receive/transmit 
section (OC-12) 1-16 of the SONET system multiplex type 
transmitting apparatus 100. The SONET system multiplex 
type transmitting apparatus 150 (LTE: Line Terminating 5Q 
Equipment) is connected as a counterpart of another slow 
signal receive/transmit section (OC-12) 1. 

For (2) the connection of the SDH system fast signal, a 
SONET system insertion separation multiplex type trans- 
mitting apparatus 103 and an SDH system insertion sepa- 55 
ration multiplex type transmitting apparatus 200 are con- 
nected as the counterparts of the fast signal receive/transmit 
sections (OC-192) 3 and 4 of the SONET system insertion 
separation multiplex type transmitting apparatuses 101 and 
102 (ADM: Add Drop Multiplexer). The slow signal 6Q 
receive/transmit sections (OC-12) 1-3 and 1-4 of the inser- 
tion separation multiplex type transmitting apparatus 102 are 
connected as their counterparts to a SONET system multi- 
plex type transmitting apparatus 150 and an SDH system 
multiplex type transmitting apparatus 250. 65 

The fast transmission path between two LTEs not shown 
in FIG. 3 may be over the fast transmission path. 
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In turn, the LTE and the ADM shown in FIG. 3 will be 
described with reference to FIGS. 4 and 5. FIG. 4 is a 
functional block diagram showing an LTE multiplex type 
transmitting apparatus used for both the SDH system and the 
SONET system. As shown in FIG. 4, the LTE is composed 
of plural slow signal receive/transmit sections 1-1, 1-2, . . . , 
1-16, a multiplex separating section 2, and a fast signal 
receive/transmit section 3. The signal receive/transmit sec- 
tion 1 or 3 includes an SPI (SDH Physical Interface) 30, a 
RST (Regenerator Section Termination) 40, an MST 
(Multiplex Section Termination) 50, an MSP (Multiplex 
Section Protection) 60, an MSA (Multiplex Section 
Adaptation) 70, and a HCS (Higher Order Path Connection 
Supervisory) 80, each of which have the corresponding 
function SPT, RST, MST, MSP, MSA, or HCS of the SDH 
system regulated in the ITU -TG. 783 and the corresponding 
function of the SONET system as well. 

FIG. 5 is a function block diagram showing an ADM type 
multiplex type transmitting apparatus used for both the SDH 
system and the SONET system. As shown in FIG. 5, the 
ADM includes a plurality of slow signal receive/transmit 
sections 1-1, 1-2, . . . , 1-16, a multiplex separating section 
2, an insertion separating section 5, and fast signal receive/ 
transmit sections 3 and 4. Like the LTE, each of the signal 
receive/transmit sections 1, 3, and 4 includes an SPI 30, a 
RST 40, an MST 50, an MSP 60, an MSA 70, and a HCS 80, 
each of which have the corresponding function of the SDH 
system regulated in the ITU-TG.783 and the corresponding 
function of the SONET system as well. 

Next, the description will be oriented to the signal receive/ 
transmit section of the LTE described in FIG. 4 and the 
ADM described in FIG. 5 with reference to FIG. 6. A signal 
transmitted from the transmission path side is applied to a 
pointer interpreting unit 111 of the MSA 70 in which the 
signal is interpreted as the pointer information and the 
information from an operating system 9. If necessary, the 
signal is converted in a pointer converting unit 112. The 
signal transmitted from the multiplex separation converting 
section 2 or the insertion separating section 5 is determined 
in an SS bits insertion determining unit 222 in which the 
information of an AIS identifying unit 211 of the MSA and 
the information from the operating system 9 are determined 
from the signal. An SS bits inserting unit 221 operates to 
insert the SS bits and then send out the resulting signal on 
the transmission path. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the present invention will now 
be described in conjunction with the accompanying 
drawings, in which; 

FIG. 1 is a table for comparison of the way of use of an 
overhead between two kinds of synchronous digital trans- 
mitting systems; 

FIG. 2 an explanatory view showing a difference of SS 
bits (five and six bits of a HI byte) regulated according to the 
standardization between the SONET system and the SDH 
system; 

FIG. 3 is an explanatory view showing how a multiplex 
type transmitting apparatus is used close to a border of an 
international network; 

FIG. 4 is a function block diagram showing an LTE type 
multiplex type transmitting apparatus; 

FIG. 5 is a function block diagram showing an ADM type 
multiplex type transmitting apparatus; 

FIG. 6 is a block diagram showing a signal receive/ 
transmit section of an existing multiplex type transmitting 
apparatus; 
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FIG. 7 is a concept view showing an arrangement of a 
transmission system used in the multiplex type transmitting 
apparatus according to the present invention; 

FIG. 8 is a block diagram showing a function of a slow 
signal receive/transmit section of a multiplex type transmit- 5 
ting apparatus according to the present invention; 

FIG. 9 is an explanatory view showing processing con- 
tents of a receive processing section on a receive side, a 
transmit processing section on a receive side, and a transmit 
processing section on a transmit side of a multiplex type 10 
transmitting apparatus according to an embodiment of the 
present invention; 

FIG. 10 is a function block diagram showing a slow signal 
receive/transmit section 1 or a fast signal receive/transmit 5 
section 3 located on the transmission path of the multiplex 
type transmitting apparatus according to the embodiment of 
the present invention. 

DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 20 

At first, the description will be oriented to a multiplex 
type transmitting apparatus arranged to have a plurality of 
slow signal receive/transmit sections for receiving and trans- 
mitting a SONET type signal and an SDH system signal, a 25 
multiplex separation converting section, and a receive/ 
transmit sections for a SONET system fast signal. In FIG. 7, 
an SDH system multiplexing apparatus is connected as a 
counterpart to a slow signal transmit/receive section (OC- 
12) 1-2. A SONET system multiplexing apparatus is con- 30 
nected as a counterpart to the other slow signal transmit/ 
receive section (OC-12) 1. 

In this case, it is necessary to set the SS bits to "10" only 
on the transmit side (for transmit/receive) of the slow signal 
transmit/receive apparatus (OC-12) 1-2 provided with the 35 
SDH system multiplexing device served as a counterpart. 

Hence, the promotion of the SS bits is required to be 
closed in the area (portion enclosed by a frame of FIG. 7) of 
the transmission path side viewed from each interface. 

40 

The SS bits in the multiplex type transmitting apparatus 
(A point) are given in the transmitting unit of the fast speed 
receive/transmit section (OC-192) and then is sent out onto 
the fast transmission path. 

The multiplex type transmitting apparatus according to 45 
this embodiment is arranged to divide a transmitting process 
into a transmit processing section on the receive side and a 
transmit processing section on the transmit side. Hence, the 
proper SS bits can be transmitted even if the SONET system 
counterpart is opposed to the SDH system opposition device 50 
at a time. 

The present embodiment has concerned with the multi- 
plex type transmitting apparatus composed of a plurality of 
slow signal receive/transmit sections for receiving and trans- 
mitting a SONET system signal and an SDH system signal, 55 
a multiplex separation converting section, and a receive/ 
transmit section for a SONET system fast signal. In place, 
the multiplex type transmitting apparatus may be arranged to 
have a plurality of slow signal receive/transmit sections for 
receiving and transmitting a SONET system signal and an 60 
SDH system signal, a multiplex separation converting 
section, and a receive/transmit section for an SDH system 
fast signal. 

Likewise, in place, the multiplex type transmitting appa- 
ratus may be arranged to have a plurality of slow signal 65 
receive/transmit sections for receiving and transmitting a 
SONET system signal and an SDH system signal, a multi- 
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plex separation converting section, and a receive/transmit 
section for a SONET system and an SDH system fast 
signals. 

FIG. 8 is a function block diagram showing a slow signal 
receive/transmit section 1 and a fast signal receive/transmit 
section 3 located on a transmission path side of the multiplex 
type transmitting apparatus according to the present inven- 
tion. 

The signal receive/transmit section provided on the trans- 
mission path side of the multiplexing apparatus according to 
the present invention is composed of a receive/transmit 
processing section on the receive side 10 and a receive/ 
transmit processing section on the transmit side 20. 

The receive/transmit processing section 10 on the receive 
side is composed of a receive processing unit on the receive 
side 11, a transmit processing unit on the receive side 12, and 
an internal SS bits setting unit 13. 

The receive/transmit processing section on the transmit 
side 20 is composed of a receive processing unit on the 
transmit side 21 and a transmit processing unit on the 
transmit side 22. Further, the receive processing unit on the 
transmit side 21 includes a pointer simple termination 211 
for identifying an AIS. The transmit processing unit on the 
transmit side 22 is composed of an SS bits inserting unit 221 
and an SS bits insertion determining unit 222. 

The multiplex type transmitting apparatus according to 
the present invention is arranged to receive the SONET 
system or SDH system signal in the receive/transmit pro- 
cessing section on the receive side 1. 

The receive processing unit on the receive side 11 oper- 
ates to detect any SS bits of "10" for indicating an SDH 
transmitting system from the SS bits of a pointer of the 
received overhead or "00'* for indicating the SONET trans- 
mitting system. 

The value of the detected SS bits is conveyed to the 
internal SS bits setting unit 13 in which it is set as internal 
SS bits. Herein, the "internal SS bits" are "10" or "00". If 
any other value rather than them is received, the previous SS 
bits are held as internal SS bits. 

The internal SS bits are set at a specific transmission 
capacity unit, for example, at an STM-64 (OC-192) unit in 
the fast receive/transmit section connected to the transmis-* 
sion path of the STM-64 (OC-192) or at an STM-4 (OC-12) 
unit in the slow receive/transmit section connected to the 
transmission path of the STM-4 (OC-12). Since plural AUs 
are contained in a specific transmission capacity unit, the 
receive SS bits corresponding to these AUs are contained in 
the capacity unit as well. The setting of the internal SS bits 
may be the setting of the receive SS bits at the head AU of 
a specific transmission capacity unit or the decision-by- 
majority determination of all the receive SS bits for all AUs 
contained in the specific transmission capacity unit. In the 
concatenated path, the SS bits inside of a CI (Concatenation 
Indicator) are not still defined in the SONET system and the 
SDH system. In the decision-by-majority determination, it is 
desirous to exclude the SS bits inside of the CI. If only one 
AU is contained in a specific transmission capacity unit, 
concretely, if the specific transmission capacity unit is OC-1 
(just one AU-3 is provided), if the specific transmission 
capacity unit is STM-1 and the AU size contained in the unit 
is AU-4, or if the specific transmission capacity unit is 
STM-N (N>4) and the AU size contained in the unit is 
AU-4-Nc, the receive SS bits at the head AU inside of the 
STM frame are set as internal SS bits. 

The transmit processing section on the receive side 12 
takes a step (1) of setting the SS bits to "11", if an alarm 
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indication signal AIS is transferred and another step (2) of 
unprocessing the SS bits or setting the SS bits to the internal 
SS bits or any value if no AIS is transferred and then 
transmitting the signal to the multiplex separation convert- 
ing section provided in the multiplex type transmitting 
apparatus. Herein, the AIS is AIS-P (AU-AIS at the AU 
level) at the STS path level. In turn, the description will be 
oriented to how the SS bits are treated in the transmit 
processing section on the receive side 12. The output of the 
transmit processing section on the receive side 12 shown in 
FIG. 8 corresponds to a signal at a location A between the 
slow signal receive/transmit section 1 and the fast signal 
receive/transmit section 3 located in the apparatus shown in 
FIG. 7. At this location A, the process of the SS bits is out 
of operation. If the present invention is applied to both the 
slow signal receive/transmit section 1 and the fast signal 
receive/transmit section 3, the proper internal SS bits to the 
counterpart are given in the transmit processing unit on the 
transmit side 22 (see FIG. 8) included in the fast signal 
receive/transmit section 3 (or the slow signal receive/ 
transmit section 1) at a later stage than the multiplex 
separation converting section 2. Hence, the SS bits at this 
location A may be a provisional value defined inside of the 
multiplex type transmitting apparatus. The concrete content 
of the SS bits may be selected as the unprocessed SS bits, the 
"internal SS bits" set on the value from the internal SS bits 
setting unit 13, or any constant value "00", "01", "10" or 
"11". In some cases, the content of the SS bits may depend 
on the apparatus arrangement. 

For example, in a case of taking an arrangement shown in 
FIG. 7 where the present invention is applied to the slow 
signal receive/transmit section 1 only and the SS bits are 
simply passed through the fast speed receive/transmit sec- 
tion 3 to the transmission path, which is out of the present 
invention, it is essential to set the SS bits to "10" if the fast 
signal receive/transmit section 3 is operating at the SDH 
mode, while if the fast signal receive/transmit section 3 is 
operating at the SONET mode, it is desirous to set the SS 
bits to "00". However, the SS bits except these values may 
be selected without any problem. 

The transmit processing section on the receive side 12 
shown in FIG. 8 indicates the case that the SS bits are not 
processed when no AIS is transferred. 

The receive processing section on the transmit side 21 
includes a pointer simple termination 211 for identifying a 
size of a path received from the multiplex separation con- 
verting section 2 and the receipt of the alarm indication 
signal AIS. Like the foregoing transmit processing section 
on the receive side 12, the AIS is AIS-P (AU-AIS at AU 
level) at an STS path level. 

The SS bits insertion determining unit 222 located in the 
transmit processing section on the transmit side 22 operates 
to receive the value of the "internal SS bits" from the 
internal SS bits setting unit 13 and obtain the information on 
the path size received from the pointer simple termination 
211 and then allocate the value of the internal SS bits to the 
SS bit positions of the HI byte. The SS bits are inserted at 
a specific transmission capacitance unit, concretely, at an 
STM-64 (OC-192) unit in the fast receive/transmit section 
connected to the transmission path of the STM-64 (OC-192) 
or at an STM-4 (OC-12) unit in the slow receive/transmit 
section connected to the transmission path of the STM-4 
(OC-12). That is, the SS bits of all AUs contained in a 
specific transmission capacitance unit are transmitted onto 
the transmission path side as keeping the SS bits as the same 
values. 

At this time, the SS bits insertion determining unit 222 
takes a step of (1) unprocessing the SS bits or inserting "11" 
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as the SS bits in the case of transferring an AIS and another 
step of (2) setting the SS bits to the "internal SS bits" based 
on the value from the internal SS bits setting section 13 in 
the case of transferring no AIS. The SS bits inserting unit 

s 221 operates to insert the values of the internal SS bits into 
the SS bits of the pointer based on the determination given 
by the SS bits insertion determining unit 222 and then 
transmit the resulting SS bits onto the transmission path. 
Herein, like the foregoing receive processing section on the 
transmit side 21, the AIS is AIS-P (AU-AIS at an AU level) 
at an STS path level. 

In the case of transferring an AIS, as mentioned above, the 
SS bits are not processed. This is because at the transfer of 
the AIS, the SS bits input to the receive processing unit on 
the transmit side 21 have to take a value of "11". In the 

15 device located in the downstream, the AIS is detected by 
determining if the HI byte and the H2 byte take "IV at all 
the bit positions. Hence, if the AIS is transferred, the value 
of the internal SS bits is prohibited to be inserted to the SS 
bits. In any case, it is necessary to unprocess the SS bits or 

20 insert "11" to the SS bits. 

The processing contents of the receive processing unit on 
the receive side 11, the transmit processing unit on the 
receive side 12, and the transmit processing unit on the 
transmit side 22 provided in the multiplex type transmitting 

25 apparatus are collectively illustrated in FIG. 9. 

The foregoing description will be oriented to the internal 
SS bits setting unit 13 arranged to set the internal SS bits 
each time the receive processing unit on the receive side 11 
receives a signal. When a new counterpart is connected to 

30 the transmission path, the internal SS bits setting unit 13 
may operate to execute an initialization of setting and 
storing the internal SS bits, read the stored internal SS bits 
from the storage and then put them on the SS bits of the 
pointer to be sent onto the transmission path. 

35 FIG. 10 is a function block diagram showing the slow 
signal receive/transmit section 1 or the fast signal receive/ 
transmit section 3 located on the transmission path side of 
the multiplex type transmitting apparatus according to 
another embodiment of the present invention. As shown in 

40 FIG. 10, an SPI section 30, a RST section 40, an MST 
section 50, an MSP section 60, an MSA section 70, and a 
HCS section 80 have the corresponding functions of the 
SDH system regulated in the ITU-TG.783 and the corre- 
sponding functions of the SONET system. The receive/ 

45 transmit processing section on the receive side 10 and the 
receive/transmit processing section on the transmit side 20 
included in the MSA section 70 have the same arrangements 
as shown in FIG. 8. The present embodiment is character- 
ized in that the value of the SS bits to be transmitted is 

50 automatically selected from the internal SS bits and the 
automatic selection of the SDH system or the SONET 
system is executed on the value of the internal SS bits, for 
the terminating and monitoring operations of the main signal 
executed in the RST section 40 having a generation termi- 

55 nating function of the JO (CI) byte, the MST section 50 
having a generation terminating function of the SI byte, the 
MSA section 70, and the HCS section 80. That is, if the 
internal value SS bits take a value of "00", all or part of the 
RST section 40, the MST section 50, the MSA section 70, 

60 and the HCS section 80 is operated in the SONET system. 
If, on the other hand, the internal SS bits take a value of 
"10", it is operated in the SDH system. The selecting unit of 
the SONET/SDH system is the specific transmission capac- 
ity unit, concretely, the STM-64 (OC-1992) unit in the fast 

65 receive/transmit section connected to the STM-64 (OC-192) 
and the STM-4 (OC-12) in the slow receive/transmit section 
connected to the STM-4 (OC-12). 



08/26/2003, EAST Version: 1.04.0000 



6,094/ 

9 

As shown in FIG. 7, when the SONET transmitting 
system signal or the SDH transmitting system signal is 
transmitted to an interface of the transmitting apparatus, this 
multiplex type transmitting apparatus according to the 
present invention operates to identify the SONET system 5 
signal or the SDH system signal without any indication 
given from an operation system or a local craft system and 
transmit the proper SS bits to the opposition device. 

The multiplex type transmitting apparatus according to io 
the present invention is arranged to divide the transmitting 
process executed in the slow signal receive/transmit section 
into the transmit processing unit on the receive side 12 and 
the transmit processing unit on the transmit side 21 and have 
the internal SS bits setting unit for setting the "internal SS 15 
bits" based on the "internal SS bits" detected by the receive/ 
transmit processing unit on the receive side 10. Hence, when 
an AIS is received and the SS bits take a value except "10" 
or "00", the internal SS bits setting unit enables to prevent 
the erroneous SS bits from being transmitted by holding the 20 
previous SS bits state. 

The multiplex type transmitting apparatus according to 
the present invention operates to automatically select the 
value of the transmission SS bits based on the internal SS 25 
bits and automatically select the system, the SDH system or 
the SONET system of the terminating and monitoring opera- 
tion of the main signal executed in the RST unit 40 having 
a generation terminating function of the JO (CI) byte, the 
MST unit 50 having a generation terminating function of the 30 
SI byte, the MSA unit 70, and the HCS unit 80, based on the 
. internal SS bits. 

What is claimed is: 

1. A multiplex type signal transmission apparatus, com- 35 
prising: 

a plurality of slow signal receiving/transmitting sections 

which receives and transmits a slow signal; 
a multiplex separation converting section; and 40 

a fast signal receiving/transmitting section which receives 
and transmits a fast signal, said fast signal receiving/ 
transmitting section including: 

a receiving processing section which receives said fast 
signal from a transmission path, 45 

an internal SS bits setting unit selected from one of a 
first internal SS bits setting unit, a second internal SS 
bits setting unit, and a third internal SS bits setting 
unit, 

wherein said first internal SS bits setting unit, with 50 
respect to each SS bit set A of a plurality of HI bytes 
existing in a same frame of the received fast signal, 
when the SS bits B received at a first time are a value 
of either "10" or "00", sets the internal SS bits to said 
value, and otherwise the internal SS bits hold a 55 
previous state, and 

wherein said second internal SS bits setting unit, with 
respect to each SS bit set C having value of either 
"10" or "00" among said SS bit set A, compares the 
number of M of the SS bits having value of "10" with 60 
the number L of the SS bits having value of "00", and 
sets the internal SS bits to " 10" when said M is larger 
than said L, sets the internal SS bits to "00" when 
said M is smaller than said L, and sets the internal SS 
bits to hold a previous state when said M is equal to 65 
said L or there are no elements of the SS bits set C, 
and 
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wherein said third internal SS bits setting unit, with 
respect to each SS bit set D not included in concat- 
enation indicator and having value of either "10" or 
"00" among said SS bit set A, compares the number 
of N of the SS bits having value of "10" with the 
number K of the SS bits having value of "00", and 
sets the internal SS bits to "10" when said N is larger 
than said K, sets the internal SS bits to "00" when 
said N is smaller than said K, and sets the internal SS 
bits to hold a previous state when said N is equal to 
said K or there are no elements of the SS bits set D, 
and 

a transmission processing unit on a transmitting side 
which transmits the fast signal into said transmission 
path as keeping the plurality of SS bits of the signal 
from said multiplex separation converting section iden- 
tical with the internal SS bits set by said internal SS bits 
setting section. 

2. A multiplex type signal transmission apparatus, com- 
prising: 

a multiplex separation converting section; 

a fast signal receiving/transmitting section which receives 

and transmits a fast signal; and 
a plurality of slow signal receiving/transmitting sections 
which receive and transmit a slow signal, said slow 
signal receiving/transmitting section including: 
a receive processing section at receiving side for 
receiving said slow signal from a transmission path, 
an internal SS bits setting unit selected from one of a 
first internal SS bits setting unit, a second internal SS 
bits setting unit, and a third internal SS bits setting 
unit, 

wherein said first internal SS bits setting unit, with 
respect to each SS bit set A of a plurality of HI bytes 
existing in a same frame of the received fast signal, 
sets the internal SS bits to said value when the SS 
bits B received at first time are value of "10", and 
otherwise sets the internal S bits hold a previous 
state, 

wherein said second internal SS bits setting unit, with 
respect to each SS bit set C having value of "10" or 
"00" among said SS bit set A, compares the number 
of M of the SS bits having value of "10" with the 
number L of the SS bits having value of "00", and 
sets the internal SS bits to "10" when said M is larger 
than said L, sets the internal SS bits to "00" when 
said M is smaller than said L, and sets the internal SS 
bits hold a previous state when said M is equal to 
said L or there are no elements of the SS bits set C, 
and 

wherein said third internal SS bits setting unit, with 
respect to each SS bit set D not included in concat- 
enation indicator and having value of "10" or "00" 
among said SS bit set A, compares the number of N 
of the SS bits having value of "10" with the number 
K of the SS bits having value of "00", and sets the 
internal SS bits to "10" when said N is larger than 
said K, sets the internal SS bits to "00" when said N 
is smaller than said K, and sets the internal SS bits 
hold a previous state when said N is equal to said K 
or there are no elements of the SS bits set D, and 
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a transmission processing unit on a transmitting side 
which transmits the slow signal onto said transmission 
path as keeping the plurality of SS bits of the signal 
from said multiplex separation converting section iden- 
tical with the internal SS bits set by said internal SS bits 
setting sectioa. 

3. A multiplex type signal transmission apparatus, com- 
prising: 

a plurality of slow signal receiving/transmitting sections 

which receives and transmits a slow signal; 
a multiplex separation converting section; and 
a fast signal receiving/transmitting section which receive 
and transmit a fast signal of SONET system or SDH 
system, said fast signal receiving/transmitting section 
including: 

a receive processing section which receives said fast 

signal from a transmission path, 
an internal SS bits setting unit selected from one of a 

first internal SS bits setting unit, a second internal SS 

bits setting unit, and a third internal SS bits setting 

unit, 

wherein said first internal SS bits setting unit, with 
respect to each SS bit set A of a plurality of HI bytes 
existing in a same frame of the received fast signal, 
sets the internal SS bits to said value when the SS 
bits B received at first time are a value of "10" or 
"00", and otherwise sets the internal SS bits to hold 
a previous state, 

wherein said second internal SS bits setting unit, with 
respect to each SS bit set C having value of "10" or 
"00" among said SS bit set A, compares the number 
of M of the SS bits having value of "10" with the 
number L of the SS bits having value of "00", and 
sets the internal SS bits to "10" when said M is larger 
than said L, sets the internal SS bits to "00" when 
said M is smaller than said L, and sets the internal SS 
bits to hold a previous state when said M is equal to 
said L or there are no elements of the SS bits set C, 
and 

wherein a third internal SS bits setting unit, with 
respect to each SS bit set D not included in concat- 
enation indicator and having value of "10" or "00" 
among said SS bit set A, compares the number of N 
of the SS bits having value of "10" with the number 
K of the SS bits having value of "00", and sets the 
internal SS bits to "10" when said N is larger than 
said K, sets the internal SS bits to "00" when said N 
is smaller than said K, and sets the internal SS bits 
to hold a previous state when said N is equal to said 
K or there are no elements of the SS bits set D, and 

a transmission processing unit on a transmitting side for 
transmitting the fast signal onto said transmission 
path as keeping the SS bits of the signal or setting the 
SS bits to "11" in case that the signal from said 
multiplex separation converting section includes an 
alarm indication signal, otherwise setting the SS bits 
to be identical with the internal SS bits set by said 
internal SS bits setting section. 

4. A multiplex type signal transmission apparatus, com- 60 
prising: 

a multiplex separation converting section; 

a fast signal receiving/transmitting section which receives 
and transmits a fast signal; and 

a plurality of slow signal receiving/transmitting sections 65 
which receives and transmits a slow signal, said slow 
signal receiving/transmitting section including: 
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a receiving processing section at receiving side which 
receives said slow signal from a transmission path, 

an internal SS bits setting unit selected from one of a 
first internal SS bits setting unit, a second internal SS 
bits setting unit, and a third internal SS bits setting 
unit, 

wherein said first internal SS bits setting unit, with 
respect to each SS bit set A of a plurality of HI bytes 
existing in a same frame of the received fast signal, 
sets the internal SS bits to said value when the SS 
bits B received at first time are value of "10" or "00", 
and otherwise sets the internal SS bits hold a previ- 
ous state, 

wherein said second internal SS bits setting unit, with 
respect to each SS bit set C having value of "10" or 
"00" among said SS bit set A, compares the number 
of M of the SS bits having value of "10" with the 
number L of the SS bits having value of "00", and 
sets the internal SS bits to "10" when said M is larger 
than said L, sets the internal SS bits to "00" when 
said M is smaller than said L, and sets the internal SS 
bits to hold a previous state when said M is equal to 
said Lor there is no elements of the SS bits set C, and 
wherein said third internal SS bits setting unit, with 
respect to each SS bit set D not included in concat- 
enation indicator and having value of "10" or "00" 
among said SS bit set A, compares the number of N 
of the SS bits having value of "10" with the number 
K of the SS bits having value of "00", and sets the 
internal SS bits to "10" when said N is larger than 
said K, sets the internal SS bits to "00** when said N 
is smaller than said K, and sets the internal SS bits 
to hold a previous state when said N is equal to said 
K or there are no elements of the SS bits set D, and 
a transmission processing unit on a transmitting side 
which transmits the slow signal onto said transmis- 
sion path as keeping the SS bits of the signal or 
setting the SS bits to "11" when the signal from said 
multiplex separation converting section includes an 
alarm indication signal, otherwise sets the SS bits to 
be identical with the internal SS bits set by said 
internal SS bits setting section. 
5. A signal receiving/transmitting apparatus for receiving 
and transmitting a signal transmission apparatus, compris- 
ing: 

a receive processing section which receives said signal 

from a transmission path; 
an internal SS bits setting unit selected from one of a first 
internal SS bits setting unit, a second internal SS bits 
setting unit, and a third internal SS bits setting unit, 
wherein said first internal SS bits setting unit, with 
respect to each SS bit set A of a plurality of HI bytes 
existing in a same frame of the received fast signal, 
sets the internal SS bits to said value when the SS 
bits B received at first time are value of "10" or "00", 
and otherwise sets the internal SS bits hold a previ- 
ous state, 

wherein said second internal S bits setting unit, with 
respect to each SS bit set C having value of "10" or 
"00" among said SS bit set A, compares the number 
of M of the SS bits having value of "10" with the 
number L of the SS bits having value of "00", and 
sets the internal SS bits to "10" when said M is larger 
than said L, sets the internal SS bits to "00" when 
said M is smaller than said L, and sets the internal SS 
bits to hold a previous state when said M is equal to 
said L or there are no elements of the SS bits set C, 
and 
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wherein said third internal SS bits setting unit, with 
respect to each SS bit set D not included in concat- 
enation indicator and having value of "10" or "00" 
among said SS bit set A, compares the number of N 
of the SS bits having value of "10" with the number 
K of the SS bits having value of "00", and sets the 
internal SS bits to "10" when said N is larger than 
said K, sets the internal SS bits to "00" when said N 
is smaller than said K, and sets the internal SS bits 
to hold a previous state when said N is equal to said 
K or there are no elements of the SS bits set D, and 
transmission processing unit on a transmitting side 
which transmits the signal onto said transmission path 
as keeping the SS bits of the signal or setting the SS bits 
to "11" when the signal includes an alarm indication 
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signal, otherwise sets the SS bits to be identical with the 
internal SS bits set by said internal SS bits setting 
section. 

6. A signal receive/transmit apparatus as claimed in claim 
5, further comprising: 

an RST unit having a generation terminating function of 
a JO (CI) byte, an MST unit having a generation 
terminating function of an SI byte, an MSA unit, and 
an HCS unit, 

wherein the terminating and monitoring system, the SDH 
system or the SONET system, of a main signal in said 
RST unit, said MST unit, said MSA unit and said HCS 
unit are automatically selected based on said internal 
SS bits. 
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